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BDA Overview

Introduction

Objective

Scope of BDA 1.0

The Building Design Advisor (BDA) software is the result of research and
development efforts by the Building Technologies Department of the Environmental
Energy Technologies Division at Ernest Orlando Lawrence Berkeley National
Laboratory.

The BDA is a software environment that supports the integrated use of multiple
simulation tools and databases, through a single, graphical user interface that allows
comparison of multiple alternative solutions with respect to multiple performance
parameter. The BDA uses an object-oriented model of the building and its context,
along with extendible libraries of building components and systems. Using a
combination of a CAD-like Schematic Graphic Editor and a Default VValue Selector
mechanism, the BDA automates the preparation of the required input to simulation
tools from the early, schematic phases of building design, and presents their results
in the customizable graphical output.

The objective of the Building Design Advisor development effortsisto provide
means for quick and easy consideration of energy-efficient and environmentally
sustainable strategies and technol ogies from the initial, schematic phases of building
design.

The scope of BDA 1.0 covers the data needs of a CAD-like Schematic Graphic
Editor and two simulation tools: RESEGY and DElight. RESEGY isagenera
energy use computational module that calculates monthly energy requirements by
end use and energy source. DElight isadaylight analysis module that computes
daylight illuminance, glare values as new savings due to daylighting at the individual
space level. The object-oriented building model of this version of the BDA supports
the functionality of these two simulation tools.

In BDA 1.0, your project can be an Office Building, a Restaurant or a Hotel/Motel,
and it must consist of only one building. That building can have an unlimited
number of floors with an unlimited number of spacesin each floor. Each space can
be assigned to a single user-defined thermal zone. Spaces such as elevators,
stairways and atria can span more than one floor. While the BDA supports any
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polygonal shapes, the current version of DElight (the daylighting tool) can only be
used for rectilinear spaces.

Each space has boundaries (Walls, Ceiling and Floor) that are automatically
generated when you draw the space in SGE. When spaces are drawn adjacent to
each other, automatic boundary segmentation occurs and the affected Walls are
divided into External and Internal Wall Segments. Although an Aperture can be
placed in any Wall Segment, DElight only models Windows in External Wall

Segments.

The BDA Core Program

The BDA core program is the data and process manager that creates and saves
projects, and solutions. It supports the integrated use of multiple simulation tools
and databases, acting as a data manager and process controller. The program also
launches the Schematic Graphic Editor (SGE), and whatever Simulation Tools are
needed to calculate the performance parameter values requested by the user. The
BDA core program has the following main components:

- aComponents Libraries Database access module,
- aProjects Database access module,
- aDefault Vaue Selector module,
- two main GUI modules,
- the Building Browser and
- the Design Decision Desktop,
- two minor GUI elements,
- the Object Information Dialog and
- the Parameter Information Dialog,
- An OLE interfaces to the SGE application and
- An interface module for each one of the Simulation Tools.

GUI (Graphical User Interface) allows usersto graphically input commands and see
outputs on the screen.

Object Oriented Representation

BDA Schema

To facilitate the extendibility of the BDA building model, we have based its
representation on a generic Data Schema, which consists primarily of Design
Objects, Parameters, Relationships, Values, Units, and Simulation Tools.

Design Objects (e.g. Building, Story, Space, Boundary, Boundary Segment,
Aperture, etc.) represent building components and systems as “ containers’ for
parameters and are linked to each other through Relationships.

Parameters (e.g. total_energy use, floor_to floor_height, hot water use,
surface_area, etc.) represent the state of the Design Objects with respect to the basic
data needs and outputs of the Simulation Tools.

2 - BDA Overview User's Guide to the Building Design Advisor



Relationships (e.g. composed_of, part_of, contains, contained _in, etc.) represent
links between the Design Object instances and provide a navigational framework for
accessing those instances.

Values can be one of six different data types:
- integer,
- real number,
- text string,
- array of real numbers,
- bitmap or image, and
- Video or audio.
Units (e.g., ft, KBTUSs, fc, etc.) qualify the values of parameters.

Simulation Tools (e.g. DElight, RESEGY) use the values of certain parameters as
inputs and produce the values for other parameters as outputs. RESERGY for
exampl e takes in the building designed by the user and cal culate different energy
uses.

The BDA Building Model isthe union of the Design Objects needed by SGE and
the Simulation Tools integrated in the current version. The Building Model is
actually a semantic network specifying how individual Design Object instances
relate to each other both topologically and functionally. Each Simulation Tool
reasons about or is concerned with a“view” or “subset” of the whole, unified
Building Model.

This generic view of Design Objects and parameters allows us to easily integrate a
new Simulation Tool by specifying the Design Objects that the tool reasons about,
the parameters that it needs as input and those that it produces as output.

Design Object Prototypes

The Component Libraries Database (CLD) contains prototypical instances or
“prototypes’ of some of the Design Object Types whose parameters have values
obtained from sources such as ASHRAE, BOCA, CEC, IESNA, etc., representing
codes, standards and recommended practice. The Default Value Selector module of
the BDA core program uses prototypes to popul ate each newly created Design
Object instance with default values. When you change the prototype of a Design
Object instance using the Object Information Dialog, the BDA core program queries
the CLD for the existing prototypes of that Design Object Type and lists them in the
Prototype Selection Diaog.

Links to Applications

The current version of the BDA is linked to three main applications, which are
described below:

The Schematic Graphic Editor (SGE)

Although it appears as an integral part of BDA's graphical user interface, the
Schematic Graphic Editor (SGE) is actually a separate Windows® application,
which is launched by the BDA core program when a new project is created or an
existing project isloaded. The SGE remains active during the entire design session
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and communicates with the BDA through two OLE interfaces. The SGE-to-BDA
interface is used to notify the BDA core program about the creation and modification
of certain design objects, such as Stories, Spaces, Apertures, etc., and also to pass the
necessary data resulting from those changes. The BDA-to-SGE interfaceis used to
notify SGE of eventsthat are initiated by the user in the BDA core program and that
SGE needs to know about. These include, Project Saves and Loads, BDA Exit, user
requests from BDA' s Building Browser for the highlighting of objectsin SGE, etc.
As a separate application, SGE has its own on-line help and documentation.

The Simplified Daylighting Analysis Module (DElight)

The Simplified Daylighting Analysis Module computes Daylight Work-plane
I1luminance and Glare Index levels at any point in time and space within a
rectangular room. The output of DElight is specified as the following list of
performance parameters for rectangular space objects

- Spatial Work Plane Illuminance is computed by default on a 4-ft grid
at aheight of 3.0 ft from the floor, at 2:00 PM, on June 21. Itis
calculated for a single sun position and sky condition over avariable
grid within a space(an interior point in space but acrosstime). It takes
light which originates from the sky, and reaches the window directly or
by reflection from exterior surfaces. And the light which originates
from the sun. Light from the window then reaches the workplane
directly or viareflection from the interior surfaces of the room. The
spatial work plane illuminance cal culates illuminance

- Temporal Work Plane Illuminance is computed by default at 3.0 ft
from the floor at the center of the room. It is calculated for asingle
location in a space by the hour, one day per month. Thiswork plane
illuminanceis calculated at a fixed position throughout time.

- Spatial Glare Index is computed by default on a 4-ft grid, for aNorth-
facing occupant, at 2:00 PM, on June 21. The spatial glare index
calculates the Glare Index at different position points. Glareindex is
the net daylight glare areference point due to al of the windowsin a
room.

- Temporal Glare Index is computed by default for a North-facing
occupant, at 3.0 ft from the floor, at the center of the room. Itissimilar
to the Spatial Glare Index except it calculates the glare index at asingle
position throughout time.

- Monthly Electric Lighting Savings (percent saved for each hour of a
typical day in each month of the year) is computed for a default lighting
power density that is set by the Default Value Selector and assuming
continuous dimming controls.

- Annual Electric Lighting Savings (percent saved for each hour of an
average day for the year) is computed for a default lighting power
density that is set by the Default Value Selector and assuming
continuous dimming controls.

The default values for the context of the calculations for all of the above parameters
can be changed through the Space parameters in the Building Browser. When the
user selects any of the above parameters for display in the Decision Desktop, the
BDA automatically prepares the required input, activates the DElight and then
receives the results and displays them in the Decision Desktop.

4 .
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The Simplified Energy Analysis Module (RESEGY)

The Simplified Energy Analysis Module (RESEGY) computes monthly energy
requirements by source (e.g., gas, electricity, etc.) and end use (e.g., lighting,
cooling, etc.). The output of RESEGY is specified as the following list of
performance parameters for the Building object:

- Total Energy Use isthetotal energy required for the whole building
and for an entire typical year, which includes al energy sources (e.g.,
gas, electricity, etc.) and all end uses (e.g., lighting, cooling, etc.).

- Total Energy by Fuel Type isthetotal energy use broken down by
fuel type (e.g., gas, dectricity, etc.) for the whole building and for an
entire typical year, including all end uses (e.g., lighting, cooling, etc.).

- Total Energy by End Use isthe total energy use broken down by end
use (e.g., lighting, cooling, etc.) for the whole building and for an entire
typical year, including all energy sources (e.g., gas, electricity, etc.)..

- Monthly Energy by Fuel Type isthetotal energy use for each month,
broken down by fuel type (e.g., gas, electricity, etc.) for the whole
building and for an entire typical year, including all end uses (e.g.,
lighting, cooling, etc.)..

- Monthly Energy by End Use isthetotal energy use for each month,
broken down by end use (e.g., lighting, cooling, etc.) for the whole
building and for an entire typical year, including all energy sources
(e.g., gas, electricity, etc.).

When the user selects any of the above parameters for display in the Decision
Desktop, the BDA automatically prepares the required input, activates the RESEGY
and then receives the results and displays them in the Decision Desktop. The
RESEGY isalso used to automatically calculate the size of the HV AC equipment,
which can also be specified by the user.

Default values

To alow use of simulation tools from the early, schematic phases of building design,
the BDA assigns default values to all parameters that are required as input to the
simulation toolslinked to it. The Prototypical Vaue Selector (PVS) module from
the Component Libraries Database (CLD) selects the default values.

The Default Value Selector (DVS)

The Default Value Selector (DVS) is one of the major modules of the BDA core
program. Each time a new object is created in the Schematic Graphic Editor (SGE),
the BDA activates the DV'S, which selects a prototype from the Components
Libraries Database (CLD), based on Building Location, Building Type and Space
Type. The DV'S saves you from having to specify dozens of default values for al the
Design Object instances created as a result of specifying the geometry of a new
object in SGE. You may change these default values at any time through the
Building Browser.
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BDA Project

Project Overview

A BDA Design Project consists of a Site or location with specific weather
information, a Building Type, and several design alternatives or Solutions. A project
allowsyouto use SGE, BB, and DD to formulate and compare different solutions.
Once the Project is created, the Site and the Building Type cannot be changed
because the Prototypical Value Selector bases its choices mainly on the Building
Type and Site parameters. |f you want to change the Site or the Building Type, you
might as well create another project.

User’'s Guide to the Project Dialog

To Create

To create a BDA Design Project. Select New... from the Project menu. A “Create
a New Project Dialog” will open.

Creating a New Project [ 2]
E:-:istinglF'ruiects: - Project Infoarmation ——————— ~Site/Design Day———————
Suzan's Logde Mame
Dezcription Courkry
[usa =]
State
o 3]
Citg[Th7'2 Site]
Existing 5 olutions: Building Type [BETHEL |
II":":IEIInEI j Dezign Day
Created by ISS?f; ﬂ
Time created Current ger
! isusan j
ak. | Eancell Clear |
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To Add TMY2 File

To Open

To Close

To Delete

To

Project Dialog

Y ou must specify aunique name for each Project. If you wish you may also
provide a short description to help identify each Project during browsing. A
Building Type, Country, State, City and Design Day Percentile are specified
by default. 1f you wish to design something other than a Lodging building in
Bakersfield, California, then you must select the appropriate Building Type and
Location from the drop down lists. In thisversion of the BDA there are three states
and different cities within each state. There are also three different building types
under the Building Typelist. Thereisthe restaurant, lodging, and office structure.
NOTE: at thistimethe Design Day Percentile is defaulted to 99 % in RESEGY
so do not bother changing it.

BDA keeps track of who created the Project, when it was created, and all the users
who have changed it since its creation. BDA does this automatically by obtaining
the user name of the currently logged in user. To help this mechanism, you should
aways log in as yourself when making changes to a BDA project.

To add new TMY 2 file, click on the“Add New TMY2 File” option on the upper
right corner of the Project Dialog. A screen will appear showing all the TMY files
under the BDAData. Select the new TMY 2 file and anew RMY file will be
generated for the energy and weather computation.

The Open Project option will only be available if previoudly saved project exist. To
open aproject, select the Open option from the Project menu. An Open Project
dialog, similar to the Create Project one will appear. Select the project desired for
opening within the Existing Projects box. If you are currently in another project
and wanting to open another, you can till choose the Open option. BDA will close
the one you are currently on and return to the Open Project dialog.

To close aproject, select the Close option of the Project menu. If your project has
not been saved, BDA will ask you whether you want to save your final. Once the
project is saved the project will be closed.

To delete a project, select the Delete option of the Project menu. A Delete
Project Dialog will appear that issimilar to the Create Project Dialog. Select
the project needed to be deleted from the Existing Project box. Then click OK.

To rename a project, make sure you have closed the project for which you want to
rename. Next select the Rename option of the Project menu. A Rename Project
Dialog will appear. First highlight the project that should be renamed. Then typein
the new name of the project.

8 - BDA Project
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To Export

To Import

To Export aproject, select the Export option of the Project menu. An Export
Dialog will appear. Select the project to be exported and type in the location of the
export destination. A new folder should be created in order to prevent confusion.
The name does not have to be identical to the project's. If the export destination is
unknown click on the browse button in the dialog, select the desired destination, and
then create a new folder for this project.

Note: When exporting a project, afolder under the name of the project is actually
being transferred. Under that folder a.bd file with the name is the actual project.
All the other material isthe data. Therefore you can not change the name of the .bd
file but you can change the name of the folder.

The user can compress a project folder with WinZip. WinZip can be downloaded
from the web site : http://www.winzip.com. To compress a project folder, create a
new archive. The archive's name does not have to be identical to the project name.
Now at the top of the WinZip program, you should see the name of the new archive
you just created. Now select the Add option and select the folder of your project.
WinZip will now display and add al files within the folder. Now all files are zipped
into one zip file.

Note: WinZip opensup all folders and adds all files within afolder.

To Import aproject, select the Import option of the Project menu. AnImport
Dialog will appear. Click on Browse and select the .bd file from a project folder.

To Extract a project from a zipped file, first open the zipped file with WinZip. Then
select the .db file and then select the Extract option. Then the computer will prompt
you with the location of the file. Select the one desired and proceed.

Where Files are Stored

BDA Files

BDADATA Directory

WARNING: do not rename, delete or move any file from the BDA home
directory or any of its sub-directories unless expressly directed to do so by your
BDA support person.

Y our BDA home directory contains the executable application files for the BDA
core program, SGE, DElight-ECM, and RESEGY aswell as all their necessary
application extension filesor “DLLS’. The Objectivity federated Database
consisting of the Schema Database, the Components Libraries Database, and any
Project Database that you create during your design session are also located in the
BDA home directory.

The BDA home directory has one sub-directory called BDADATA. The
BDADATA directory has two sub-directories, the “wx” and “results” directories.
DO NOT delete or rename this directory or any of itsfiles or sub-directories.
BDADATA aso has other files, see next few sections.
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Weather Files

Schedule Files

Result Files

BDA weather filesreside in two places. The TMY2 weather files for the six
locations provided with BDA and the two generic atmospheric-moisture and
atmospheric-turbidity files—“atm_mois.gen” and “atm_turb.gen” respectively -
- areinthe BDADATA directory. Design Day information required by RESEGY in
the “BDADesDay.txt” fileisaso located in the BDADATA directory. Additional
weather filesrequired by RESEGY are located in the “wx” sub-directory of the
BDADATA directory.

The availability and occupancy schedule files—“*.avl” and “*.occ” respectively --
arelocated in the BDADATA directory.

All result files produced by the BDA’s Simulation Tools are placed in the “results”
sub-directory of the BDADATA directory. The result files are overwritten
automatically when results are recalculated and removed when a Solution or Project
is removed.

10 -
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Building Browser

BB Overview

The Building Browser allows users to quickly navigate through the multitude of
descriptive and performance parameters addressed by the analysis and visualization
toolslinked to BDA. Most of the parameters are set by default. Through the
Building Browser the user can edit the values of input parameters and select any
number of inputs and output parameters to display in the Decision Desktop.

To Open BB Window

iz

To open the Building Browser window,
click on the Building Browser tool.

To open the Building Browser window, select the BB item of the BDA Windows
menu or click on the Building Browser tool of the BDA tool bar.

At the top of the Building Browser, you can see the Solutions drop down list to the
left, the Views drop down list in the middle and the Update Desktop button at the
right. The Solutions list shows all the Project’s existing Solutions. The Viewslist
shows the possible custom views of the Building Model.

salutions: (Soution 2 =] “iews: [wnole Buiding Model x| Update Deskiop|
Soiution |

terName | Value | Lnit | Type | So

NOTE: at thistimethereis only one view available, the Whole Building Model
view.

The Building Browser uses the same paradigm as the Microsoft Explorer/File
Manager utility. The left pane of the Building Browser displays the Design Object
instances and their relationships. Left Clicking on aDesign Object’siconinthe
left pane, displaysits related Design Object instances at the top and parameters at
the bottom of the right pane of the Building Browser.
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Design Objects

Navigating Building Objects

Each Design Object Type has a specificicon to identify it visually. Clicking on the
plus sign to the left of anicon, expands that Design Object instance and displays
its related Design Object instances below and dightly right indented to the icon.

Clicking on the minus sign collapses the expanded Design Object and unlike the
Microsoft paradigm, does not preserve the expanded hierarchy within it.

As you open more and more objects in the BDA Building Model, you will notice the
obvious hierarchical relationships (parent-child) between Building and Stories,
Stories and Spaces, Spaces and Boundaries, Boundary Segments and Apertures
(Windows), Windows and Glazing etc.

Solutions: [soton 1 vi iews: ’"V“\}ﬁ
=B Ruby's =

[ Dist_Sys_ 3

t Terp_Reset_Control

Heating_Flant_5
Manthly_Schedule
T Dist_Sye_3

[]---D Coaling_Plant_7

IZ—ZIH Default Zone

1 Kitchen
L Dist_Sys 3

EI@ Ground Floor

- =P Ed_Wall_Seg 28
- # Finish_30

L1 Kitchen

# ‘Window_48

[ Frame
Glazing

E Ground_Surfi

i Bl Construction -
4 | 3

Left Pane of Building Browser

The plus sign to the | eft of the Design Object Icon indicates that it has children.
When a parent Design Object is deleted then all of its children are also del eted.
Childless Design Objects have no plus sign.

Other relationships can occur between Design Object instances which are not
hierarchical in nature. For example, several Thermal Zones can “use” or
“used_by” the same Distribution System or each Thermal Zone can use more than
one Distribution System. The removal of a Thermal Zone has no effect on the
Distribution System that it used, nor does the removal of a Distribution System affect
the existence of any Thermal zone that was using it.

Spaces and Thermal Zones have a similar relationship where the Spaceis
“contained_in" or “contains” a Thermal Zone and yet if the Thermal Zoneis
deleted, the Space isNOT deleted. Notice that the children of such auxiliary
relationships are indicated as dead ends (the Design Object | con does not have a plus
sign indicating any further relationships) in the Building Browser hierarchy to
prevent the confusion of endless cycles.

The relationship between afinish and the Space that is“faces” or “faced_by” is
also adead end and is displayed so that the user can identify which Finishesto
change when “repainting” a Space.

12 -
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Spaces and its features have “has” or “had_by” relationships where one feature is
initialized due to the space. So if the space is deleted, all of its features are deleted
aswell. Each owner has one and only one feature of a particular Object type.

For definitions of the relationships, see Property and Relationship
Definitions

NOTE: at thistimein the interest of saving memory storage space, only the internal
Finishes are explicitly created in BDA. DElight does not model external Finishes on
External Boundary Segments of Spaces. For RESEGY, all External Boundary
Segments have their external Finishes' U-Value included in the Construction and all
Interior Boundary Segments are considered adiabatic and not modeled at all.

Object Naming Conventions

At creation time, you must give a unique name to the Project and you also have the
option to name each Solution (although the BDA will provide default names for
Solutions). While designing, you must also hame certain Design Objects in the BDA
Building Model — Stories, Spaces, and Thermal Zones. Other Design Object
Types are created automatically by BDA and their names are also generated
automatically.

The Site is aways given the name of the city in which the project is located.

The Building (BDA supports only one Building per Project at thistime) is given the
Project’s name.

Plenums are named by concatenating the name of the Stories to which they belong
with the word Plenum (e.g. Ground Floor Plenum).

You name stories, Spaces, and Thermal Zones.

Boundaries, Boundary Segments and Apertures are named by concatenating
the name of their Prototypes with their unique Object Id (e.g. Wall_12, Floor_35,
Ext Wall_Seg_107, Int_ Wall_Seg 149, or Window_77).

Distribution Systems, Heating Plants, and Cooling Plants are named by
concatenating their Object Type with their unique Object Id (at thistime, BDA only
supports one Distribution System, one Heating Plant and one Cooling Plant per
Building)

Other Design Objects which are always “only children” of their parents (i.e. only one
of their Object Type can be “had by” the parent Design Object) are named by their
Object Type name (e.g. Construction, Frame, Glazing, Ground Surface,
Hourly Schedule and Monthly Schedule).

Although internal wall segments can have two Finishes, the Prototypes names for
Finishes were too long and to name finishes we decided to concatenate the Object
Type name with the Object Id.

Editing Values of Objects

Right click on the Design Object icon, select the Properties menu option and the
Object Information Dialog opens.
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Object Information for Glazing_175 !

Frototypes I
Object Type Current Prototype Mame
IM IDu:uul:ule Clear
Object Description Current Prototype Descrption
Aperture element which iz ;l & glazing azzembly compozed of bwa 1./8" _m_»__l
compoged of glase, panes of clear glazz. RESEM glazs code 1,
"Windows Library code 2000,
iz []
Current Pratotype Source ¥ Change orly the curent object
spstern

™ Change all objects with the zame walue
Awalable Pratatypes:

Prototype Mame | zhading_coeffic... | vigible_transmitt. .. | inzide_vizible_re... | tt
Trple Parne Low-e  B7.00 % 7000 % 18.00 % 0
Single Green Tint 7100 % 700 % 700 1
Double Bronze Tink 57.00 % 47.00 % 8.00% 0
Double Tint Refle.. 17.00 % 34.00 % 32002 1]
Diouble Clear 83.00 % 81.00 % 16500 % 0
Single Clear 100.00 % 90.00 & g.00 1
4] | ]

(] I Cancel Sl | Help |

Object Information Dialog

Notice the Object Type and a description of the Object Type queried from the
Schema Database as well asthe list of Available Prototypes. Both the Object and
the Current Prototype have descriptions following them. If the Default Value
Selector selects the Prototype, then the Source will show as system. If the
prototype is selected by the user when creating the building, the Current
Prototype Source should designate the name of the user

Thelist of available Prototypes can be sorted in ascending order on the values of
any single parameter by left clicking on the parameter name at the top of each
column. Clicking on the other listswill also sort their values in alphabetical or
ascending order.

Select the new Prototype by left clicking onitsname. If you want the new
Prototype applied to this Glazing only, then click the Change only the current
object radio button. If you want the new Prototype applied to al Glazing with the
same old Prototype value as this Glazing then click on the Change all objects
with the same value radio button. Finaly click the OK button to complete the
change and close the Object Information Dialog.

The parameter values displayed are sorted numerically, even if the values do not
have the same number of digits. For example, under this scheme, 100.00 % sorts as
less than 8.00%.
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Parameters

Theright pane of the Building Browser hasfive fields: Parameter Name,
Value, Unit, Type, and Source.

Both related Design Object instances and parameters are displayed in the right pane
with the Design Objects aways at the top and the parameters always below.

Starting at the leftmost column of the pane, the Design Object instances have their
familiar icons and then their instance name. In the Value field, the Design Objects
have their Prototype names, the Unit field isblank and the Type field contains
their Object Types. If the Design Object instance was created by as a result of your
drawing in SGE, then your user name isin the Source field. If BDA created the
Design Object by default, then system isin the Source field.

For parameters, starting at the left most column, you first see the checkboxes that
you can check if you wish to place the parameter “on the Desktop”. Next you see
theicon indicating whether the parameter’ s value was set by the system (computer
icon) or by you (user icon), then the actual parameter name. Thevalue of the
parameter is displayed in the Value field and the unit for that value is displayed in
the Unit field. Thetype of the parameter displayed in the Type Field (descriptive,
derived, geometry or performance) determines where its values can come from. If
the value is provided by the Components Libraries Database, then the Source field
contains the name of the Reference Organization or Volume (e.g. ASHRAE, BOCA,
etc.). If you provided or selected the value, then the Source field contains your user
name.

NOTE: If avalueisnot aninteger, areal number, or a string then the Vaue field
may contain a string which is the name of the file where the value (real array or
table, bitmap, audio or video clip) is actually located.

Descriptive Parameters have values which are either loaded from the
Components Libraries Database or entered by the user either by selecting a Prototype
using the Object Information Dialog or in some cases by using the Parameter
Information Dialog. If the value was loaded from the database, then the icon to the
|eft of the parameter name looks like a small computer monitor, and the source field
displays the source from which the value was obtained. Once you change the value,
then the parameter icon changes to a human profile and your user name appearsin
the Source field.

Derived Parameters occur at the Site only, have values that are loaded from the
TMY 2 weather files or from the BDADesDay.txt file and are always represented
by computer icons.

Geometry Parameters have values that are derived from your drawing in SGE
and are always identified with the user icon and your user name.

Performance Parameters have no values until they are placed “on the
Desktop” and the appropriate Simulation Tool calculates their values. They are
always identified with the computer icon and if a value has been calculated then their
Source field contains the name of the Simulation Tool that produced the cal cul ation.

NOTE: at the present time, you can change the value of all the Descriptive
Parameters in the Space’s parameter list which are al real numbers and only two
parametersin the Building’slist, daylighting_run_month and
daylighting_run_hour which are both integers. At thistime you cannot change
the units of any parameter’s value.
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Sorting Parameters

Parameters can be sorted in ascending order on any one single field at atime by
clicking on the column’s name. The parameter values can be sorted alphabetically
and numerically.

Editing Values of Parameters

To modify the parameter values that were initially set up by default, right click on
the parameter icon. Then select the Properties... menu option from the right
click menu to open the Parameter Information Dialog. Enter the new value and

click OK.
Parameter Information for Lobby HE3 I
M ame

iheating_setpu:uint_temperature

D ezcription
Heating thermoztat zetting during occupied _:j
penods.

=
" alue Irit
|?n ideg[F]

YWalue Source
IﬁSHHf-‘-.E Appl

Cancel

di

Parameter Information Dialog

Note that the name and description of the parameter is displayed as well asits
value, value source, and unit. You can enter the desired new value in the
appropriate edit field. Clicking on the OK will complete the change and close the
Change Parameter Real Value Dialog.

Selecting Parameters for the Desktop

To select parameters for display on the Desktop, click inthe checkbox to the left of
the parameter’'sicon. A red “ X" should appear indicating that the parameter has
been selected. Keep selecting parameters from other Design Objects and when
finished click the Update Desktop button. Thiswill place all the parameters that
you selected “on the Desktop”.
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Parameter Mame

T Dist_5ys_3

ﬂ Heating_Plant_5

D Cooling_Plant_7

ﬁ Default Zone

@ First Floor

@ Second Fllor

@ Hourly_Schedule
] El, davlight_run_hour
,E', default_floor_ta_floor_hei.. |
El, building_type
B daylight_run_month
[ % gross_area

Red “ X" s appear when selecting the Parameters

Customizing the Browser

Defining Custom Views

Only one view is available at this time, the Whole Building Model View, which
displays al the Design Object instances involved in your design. Two other views,
the Glazing View and the Thermal View, have not yet been implemented.
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Design Decision Desktop

DD Overview

The Design Decision Desktop or simply Desktop is the GUI element which helps
you to compare the performance of your design alternatives. The concept isvery

simple —the columns represent design Solutions and the rows represent individual

Performance Parameters whose values will be or have been calculated by the
Simulation Tools. To remind yourself of important values that you may have
changed in a Solution, you can also place Descriptive Parametersin the Desktop.

Calculate the Selected Results

To calculate the values of Performance Parameters that you have placed on the
Desktop select the Calculate Results menu option of the BDA SimTools menu

To calculate values click the Calculate Or click the Calculate tool on the BDA tool bar.

tool.

The appropriate Simulation Tools are invoked transparently by BDA to calculate
values for the Performance Parameters currently on the Desktop and the results are
displayed in the corresponding cells of the matrix.
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¥ Decision Desktop

spatial workplane illuminance | %
for Kitchen (fi)

temporal glare index for Kitchen

0

annhual electric lighting savings 50
for Kitchen (%)

] r

Desktop with calculated results.

Double clicking in any result cell of the Desktop that contains a graph, will open a
large window in which you can change the settings and orientation of the result
graph as well as print the contents of the window.

Parameters

Parameters are represented as rows in the Desktop.

Adding Parameters

To add a parameter to the Desktop, navigate through the Building Model in the left
pane of the Building Browser until you find the Design Object instance of your
choice. Click onitsiconto display its parametersin theright pane of the
Building Browser and then select the parameters that you wish to add to the
Desktop by clicking inthe checkbox to the left of each parameter’sicon. Once
you have selected the desired parameters, click on the Update Desktop button and
each parameter will be added to the Desktop.

Moving Parameters

At thistime, parameters cannot be moved in the Desktop. If you wish parametersto
appear in acertain order then you must select them in that order. Otherwise remove
the parameters and then add them in the appropriate order desired.

Removing Parameters

Removing parameters from the Desktop is essentially the reverse of adding them,
navigate through the Building Model using the Building Browser until you find the
parameter that you wish to remove, then click its checkbox to uncheck it and then
click the Update Desktop button.
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Solutions

Solutions are represented as columns in the Desktop.

Creating New Solutions

When you create a new Solution in SGE, it is automatically added as a new column
to the right of the last Solution column in the Desktop. The new solution would
maintain all of the parameters selected from the last solution created. Y ou can select
the parameters accordingly.

Moving Solutions
At thistime, Solutions cannot be moved in the Desktop.

Deleting Solutions

When you delete a Solution in SGE, then its corresponding column is automatically
deleted from the Desktop

Editing Desktop Graphics

If youdouble click in any Design Desktop cell, it will expand into alarger
Graphic Display window whose contents can be customized, saved to afile or
printed. Clicking onthe Settings... button, opensthe 3D, 2D Settings Dialog, or
the Schedule Settings. See “The 3D Graphic Settings Dialog” on page 40, “The 2D
Graphic Settings Dialog” on page 42, and “Graphical Display for Schedules’ on
page 41.

3D Graphics Settings

The 3D Settings Dialog lets you select the type of graph that you want, and whether
to display the title and the legend. You can aso edit the title text and the
maximum value displayed (Z-value). See“The 3D Graphic Settings Dialog” on

page 40.

2D Graphics Settings

The 2D Settings Dialog lets you select the type of graph that you want, and whether
to display the title and the legend. Y ou can also edit the title text. See “The 2D
Graphic Settings Dialog” on page 42.

Schedule Settings

Like the 2D Setting Dialog, you can modify the graphs for Schedule Design Desktop
cells. The same Setting Dialog as the 2D Settings. But unlike the values of the
regular parameter settings, schedules can be changed. See “Graphical Display for
Schedules’ on page 443.

User's Guide to the Building Design Advisor Design Decision Desktop - 21



Customizing the Desktop

At thistime, customizing the Desktop is limited to resizing its rows and columns.

Resizing Rows and Columns

Toresizearow, place the cursor over the line below the row. When the cursor
changes from a cross to a line between two arrows, hold the left mouse button down
and drag the line up or down to change the height of the row.

To resize acolumn, place the cursor over the line to the right of the column up in

the column-heading row. When the cursor changes from a cross to aline between

two arrows, hold the left mouse button down and drag the line to the left or right to
change the width of the row.
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Object and Parameter Information

Dialogs

Object Information Dialog Overview

Prototypes Tab

Geometry Tab

The Object Information Dialog may have two tabs. The Prototypes tabis
always present and it displays general information about the Object Type instance
and its currently selected Prototype as well asalist of other available Prototypes.
The Geometry tab is present only for those Design Object instances that have
geometric values that are not apparent from their display in SGE.

The Prototypes Tab displays a Design Object instance’s Object Type, and
Description (from the Schema Database). The Prototypes Tab also shows the
Name, Description, and Source of the Current Prototype selected for that
Design Object instance. Below that, the Prototypes Tab displays the list of
Available Prototypes and the two radio buttons for Local versus Global changes.
See “Change the Glazing Type” on page 33.

The Geometry Tab showsthe Object Type, Object ID, Object Instance
Name, Azimuth, Tilt, Area, Volume, and alist of Vertices for the selected
Design Object instance. Since all of these values can be edited indirectly by drawing
in the SGE, the Geometry Tab isread-only. See*“Examine the Geometry of an
Aperture” on page 35.

Parameter Information Dialog Overview

The Parameter Information Dialog displaysthe Name and the Description or
definition of the parameter from the Schema Database, the current Value of the
Parameter and the canonical Unit if appropriate. To change the value of the
parameter, type in the new value and click the OK button. See “Change the
Thermostat Settings’ on page 36.
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Tutorial

Launch the BDA Application

Y ou can launch the BDA application either from the Windows® Start menu through
the Programs menu item and the BDA sub-item, or through the Windows®
Explorer. BDA comes up in the upper left corner of your screen.

= Building Design Advisor
Project Windows SimTools Help

[_[O] x|

EEEE

Main BDA Window

Create a new project

Select the New ... menu item from the Project menu of the BDA window to open

the Creating a New Project Dialog.

Creating a Hew Project !
Ezxisting Projects: = Project Infarmation—————— - Site/Design Day———————
Suzan's Logde Wame
| ;'EEIEI'"r%]'éi}ii"f'rlii“?i"é'i't'é";]
Description Courikry
usa =l
State
JaK [
City[Th'2 Site]
Ewisting Solutions: Building Type IEETHEL _"_i
II":"jg"nEI j Dezign Day
Created by IEIEIZ :J
Time created Current Llzer
! isusan j
Ok | Cancel | Clear

New Project Dialog
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Enter aname for the new building design project along with an optional brief
description. Choose the occupancy type for the new design from the Building
Type drop down list and the location from the Country, State and City drop down
lists. At present, the Design Day Percentile is set to 99% by default. The BDA
automatically assigns the name of the logged user asthe Current User. When
done, click the OK button.

BDA will create the new Project and Site and launch the Schematic Graphic
Editor (SGE). SGE comes up as alarge window just below BDA’s main window.

< Schematic Graphic Editor =] 3
File  Edit Miew Ohjects Window Help ]

] st NS 2 N N = N = et = N

Current Storey. | -

Main SGE Window

Add New TMY2 Site

To add anew TMY 2 (weather filesthe RESERGY can use to calculate energy uses),
you should click the“Add New TMY2 File” option on the upper right corner of the
Project Dialog. A screen will appear showing all the TMY files under the BDAData.
Select the new TMY 2 file and anew RMY file will be generated for the energy and
weather computation.

Note: The name of the generated RMY files are the name of the city.

Save as DXF

If you want to save a solution as a DXF file, select the Save as DXF in the File menu
of the SGE menu.

Create a New Solution in SGE

Select New Solution from the File menu in SGE. SGE will bring up the New
Solution Dialog through which you can specify aname for the new solution along
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with an optional brief description. When done, click OK. SGE will open a new
window with a black background and a grid for the new solution.

MNew Solution Dialog

Solution MNarme:
ISDIutiDn1

Solution Description:

Initial design for first client review

(0] I Cancel

New Solution Dialog

Create a New Stories in SGE

% Before you can create a space, you will need to create a story. Y ou can do that either
by clicking on the Story tool in the SGE tool bar, or by selecting the Story sub-

item of the Create menu item of the Object menuin SGE. The New Story

To create a new Story, click on the Dialog should appear on the screen, allowing you to specify aname for the new

Story tool. story, itslevel, height, optional plenum and plenum height.

Mew Story Dialog E |

Stary Mame: ||

Story Leswel: I1 [ Story haz a Plenum

Stary Height: |1EI i Plenum Height: IEI ft.
] 4 I Ear‘n::ell

New Story Dialog

Note: By default, roofs are created with each story. BDA allows only one story.

Check the Drawing Settings in SGE

The information bar at the bottom of the SGE window shows the Grid Snap interval,
the Grid Snap state and the x-y-z coordinates of the cursor. Y ou can change the grid
settings either by clicking on the Drawing Settings tool in the SGE tool bar, or
To adjust the Drawing Settings, click  selecting the Drawing Settings... menu item of the View menu.

on the Drawing Settings tool.
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Draw a Space in SGE

[

.To create a Space, click on the Space

tool.

Assambly Boom

Bathroom (private)
Bedroom

Conference Room
Corridor

Dining Area (fast-food)
Dining Area (sit-down)

-

Sdlect a space type from this list.

Name Dialog [ 2]

Name: IKitc:hen

Enter the space namein thisdialog.

To draw a space in the current story, either click on the Space tool in the SGE tool
bar, or select the Space sub-item of the Create item of the Object menu. Select a
space type from the drop down list of space types that the BDA knows about.

Once you have selected a space type, the cursor will turninto a cross and you can
draw a space using the mouse. Click once to specify the beginning point of the wall
segments that will define the new space. Drag the mouse to draw awall. Click
again to end awall segment and continue with another. Remember that at thistime
the BDA and DElight can only model rectilinear spaces (spaces where all the
angles are 90 degrees). If you want to erase the last segment drawn, pressthe ESC
button. Double clicking at any point will close the resulting polygon to define the
space.

A Space Name Dialog will appear, allowing you to specify a name for the new
space. Once you click OK, then the name of the new space appears on the screen as
agraphic object attached to the cursor. Before anchoring the name to the space, you
can move the name to any place you want within the space by moving the mouse,
you canincrease or decrease thefont size by using the“+”, or ” —* keypad
keys and you can rotate the name’ s orientation by using the <Ctrl-R> combination.
When you are satisfied with the name’ s position, you can anchor the name to the
space by clicking the left mouse button. Once you have positioned the name,
changing the size and orientation is no longer possible.

Draw a window in SGE

H

To create a Window, click on the

Window tool.

To draw awindow in SGE, first you have to select one of the existing spaces by
clicking onit. The best way to select a space isto left click on its name. Once
selected, the corners of the space will be highlighted with selection handles (small
red square marks). Once you have selected the space that will accept the new
window, either click on the Window tool of the SGE tool bar, or select the
Window sub-item of the Create menu item of the Object menu. Click on the
location where you want the window to be initialized. Next move the cursor up to
the endpoint of the window and double click. A window will form on the wall in
turquoise color.

NOTE: selection handles do not automatically go away. To avoid the confusion of
having more than one space selected at one time, be sure to deselect any selected
space by clicking anywhere outside of the building perimeter to get rid of the
selection handles before adding another space or before selecting another space.

To directly go to an object in Building Browser from the SGE, right click on the
object
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Edit Thermal (HVAC) Zones in SGE

To edit Thermal Zones, click on the
Thermal Zone tool.

RESEGY models Spaces as sub-units within Thermal (HVAC) Zones, which are
served by Distribution Systems carrying the outputs from the Heating and Cooling
Plants. When the first Solution is created, a Default Thermal (HVAC) Zoneis
automatically created and all the Spaces subsequently created are automatically
placed in the Default Thermal (HVAC) Zone.

A Space can exist in only one Thermal (HVAC) Zone at atime but a Space does
not have to belong to any Thermal (HVAC) Zone. Any Space not in a zone will not
be included in the RESEGY energy calculations for the Building.

To edit existing Thermal (HVAC) Zones or to create additional Zones, click on the
Thermal Zone tool onthe SGE tool bar or select the Thermal Zone menu option
of the Create menu option of the SGE Objects menu. The Thermal Zone
Editor will open.

Thermal Zone Editor

Defined Spaces:

Corridor
Dining Room
Kitchen

ken

Office

Fantry
Warnen

Add Space to Zone |

Defined Zones:

HE

IPuinc Zong

Spaces in selected Zone:

[

Corridor
Dining Room
ken

Warnen

RFemaowve Space

(04 I Delate Zone

[ ey ZDne...l

Thermal Zone Editor

Notice the Defined Spaces list at the upper left of the Editor Dialog, it shows all
the Spaces in the current Solution. In the upper right corner isthe Defined Zones
drop down list of all the Thermal Zones. Just below that you can see the list of all
the Spaces presently contained in the above selected Zone.

To remove a Space from the selected Zone, merely select the Space in the list and
click onthe Remove Space button. Y ou can select more than one Space for
removal by holding down the <Ctrl> key while selecting each Space.

To add Spaces to the currently selected Zone, select the Spacesin the Defined
Spaces list and click the Add Space to Zone button just below the list.

To add anew Thermal (HVAC) Zone, click the New Zone button, enter the new
Zone' s name in the Name Dialog that opens and click OK.

To delete an existing Therma (HVAC) Zone make sure the right Zone is selected
inthe Defined Zones ligt, click the Delete Zone button and click Yes on the

verification Dialog.
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Before leaving the Thermal Zone editor make sure to click the Set the selected
zone as the Default Zone radio button so that SGE and the BDA core program
know into which Zone any subsequently created Spaces are placed.

Select Objects in SGE

h To select an object, click on the object directly. Selection handles do not
automatically go away. In order to avoid confusion of having more than one space
Select Object Tool selected; be sure to deselect any selected space by clicking on the Select Object
tool.

Moving Objects in SGE

D?' To move an object to another position on the solution grid, first select the object (see
“Select Objectsin SGE” on page 30. Next click on the Move Object tool from the
Move Object Tool tool bar or select Move under the Object menu. Now the mouse cursor appears as

across on the solution grid. Click on the mouse onceto tell it you are ready to move
the object. Now wherever the cursor goes, the object should move aswell. Double
click the mouse at the position of where you want the object to be located.

Zoom-In in SGE

C'E{ To zoom in on any particular point of the Solution Grid, click onthe Zoom In
tool from the tool bar or select Zoom In from the View menu. Next select one
To zoomin, select the Zoom In Tool ~ Corner of where you want to zoom in. Move the mouse cursor around until you box
the areadesired. Now double click the mouse and the screen will zoom in on the
solution grid. You can Zoom In asfrequent as desired.

Zoom-To-Fit SGE

:El. To convert the Solution Grid back to the original size where every object would fit
within the grid, click the Zoom-To-Fit tool from the tool bar or select Zoom-To-

To zoom back to the original size Fit from the View menu.

where everything fits, click on the
Zoom-To-Fit Tool

View Options in SGE

|—_: SGE by default sets the Solution to the Plan View, a2 dimensional view.

Whenever you want to switch back from another view to the Plan one, just select the
To switch to plan(2-D) view, dlick on Plan View tool from the tool bar or select Plan View sub-item from the Change
the Plan View Tool View item of the View menu.
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To switch to a 3-D view, click on the
Isometric View Tool

ezl

To rotate view in the Isometric View,
click on the Viewer Position Setting
Tool

To switch your view to the Isometric or 3-D view, you can either select the
Isometric View tool fromthetool bar. Or you can select the Isometric View
sub-item from Change View item from the View menu.

While in the Isometric View, the viewing position can be changed by the following.
First click onthe Viewer Position Setting tool from the tool bar or select the Set
Viewing Position item from the View menu. A Viewing Position Dialog will
appear. From the dialog, select the desire viewing position either from the vertical
position or the horizontal or both. An exact degree of position can be typed in or
change the angle by moving the position cursors to the desired level. Be sure to
select the Apply to see the modified solution.

Yiewing Position Dialog

—iew Location:

Directly
_ Above .
Wiew fram the: - ";E[t'ltl':al'
Noth E 5w N C 1 resten:
e
’ Ground -
Harizontal Position: I'I 40 Lewvel

[T Use az default setting:
oK |

Eancell

Viewing Position Dialog

Modifying Layer Settings in SGE

=|

To modify the Layer Settings, click on
the Layer Settings Tool

To change layer settings and other properties, select the Layer Settings tool from
thetool bar or select Layer Settings from the View menu. A Layer Settings
dialog will appear. On the left side of the dialog, each layer’s Name, Status, and
Line Style are shown. To change the setting, select the layer that is desired and
change its properties on the Layer Properties ontheright. Thelayer’s color and
its line style can be modified. And when finished, be sure to select Apply to save
your changes.

Layer Settings

Layers for Storey: Isecond floor :_l
Layer Properties —————

Layer Name I Status I Linge Styl .

Floor : on CONTIML v O

Wialls off CONTIML | ™ hew calor...|
Wiall_Segments Off COMTIML |

Plenum orff COMTIML | Line Style

Ceiling off COMTIRML ; ICONTINLIOLIS j
Doars on COMTIML |

Windows on COMTIMNLE

. | 3 o | mpay |

Layer Setting Dialog
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Open the Building Browser

iz

To open the Building Browser, click on
the Building Browser tool.

Froperties...

Highlight Object in SGE

0] sj=i=)

Theright click menu.

To open the Building Browser window, select the BB item of the BDA Windows
menu or click on the Building Browser tool of the BDA tool bar. The Building
Browser uses the same paradigm as the Microsoft Explorer/File Manager utility.
Theleft pane of the Building Browser displays the Design Object instances and
their relationships.

Salutions: | sojution 1 ] Views: fwnole Building Model =] Update Deskiop |
E& SAN_FRANCIZCO Pararmeter Mame | Walue | Unit | Type | Source
EE Fuby's I Dist_Sys_3 Constant %ol Distribution_...  system
- ist_Sys_3 B Heating_Plant_& Furmace Heating_Fla... system
- Heating_Flant_& [Zl coaling_Piant_7 D Air-Coal... Cooling_Plant  system
[]...El Cooling_Flant_? HDefauIt Zone Standard H... HWALZ _Zone  hannah
- [l Default Zone & Ground Floor Standard_5t.. Storey hannah
=& Ground Floor B Fublic Zone Standard H... HWAC_Zone  hannah
i EB Ground Floor f &) Hourly_Schedule Festaurant ... Hourly_Sch..  system
[ & default_floor_to_fla..  12.00 ft Descriptive BDA
O & daylight_run_hour 14 Descriptive BDA
[ & building_type Maon-residen... Descriptive BDA
[ & daylight_run_maonth & Descriptive BDA
O] % gross_area 3232.00 t"2 Geometry hannah
] % azimuth 0.00 deg.. Geometry hannah
O] & monthly_energy_ky... Ferarmance
M & total_energy_by_en... Ferarmance
- [l Public Zone [ & total_energy_use Perfarmance
""" €2 Hourly_Schedule [ & total_energy_by_fu... Ferarmance
O] & monthly_energy_ky... Ferarmance
4] ] ©Wis ] ®

The Building Browser

Each Design Object Type has a specific icon to identify it visually. Clicking on the
plus sign to theleft of an icon, expands that Design Object instance and displaysits
related Design Object instances below and slightly indented to the right of itsicon.

Left Clicking on the Design Object icon, displaysits related Design Objects and
parametersin theright pane of the Building Browser. Natice that the
parameters are sorted according to type (Derived, Descriptive, Geometry, and
Performance).

Right clicking onthe Design Object icon causesaright click menu to appear.
If you select the Properties menu option, then the Object Information Dialog will
appear. Select the Highlight Object in SGE menu option. If the Design Object is
one of those Objects that SGE knows about, two changes occur. One, ared star
appearsin the building Browser to the left of the Design Object icon. Two, in SGE
that Design Object’s color changesto a bright magenta pink.

NOTE: Subsequent-redrawing eventsin SGE may dim the bright pink highlighting.

To turn off the highlighting, right click again on the highlighted Design Object icon
in the Building Browser and select the UnHighlight Object in SGE menu option.
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Navigate Through the BDA Building Model

=_ Building Browser [—[OI]

Solutions: iSU|UtiUI’1 1 -] iews W

=B Puby's

5T Dist_Sys_3

- §° Temp_Reset_Contral
Heating_Plant_5

[ Monthlhy_Schedule
AT Dist_SBys_3

IZZI---E' Cooling_Plant_7

& J Default Zone

L] Kitchen

AT Dist_Bys_3

E-E# Ground Floor

B¢ Ground Flaor Plerum

G- (@ wvall_18
o g Wall_19

2 # Finish_30
] Kitchen
- [ Window_48
[ Frame
@ Glazing

. B Ex_wall Seg 28

- I Ground_Surh

figl Construction hd
< | D

Bl

As you open more and more objectsin the BDA Building Model, you will notice
the obvious hierarchical relationships (parent-child) between Building and Stories,
Stories and Spaces, Spaces and Boundaries, Boundary Segments and Apertures
(Windows), Windows and Glazing etc. The plus sign to the left of the Design
Object Icon indicates that it has children. Childless Design Objects have no plus
sign and when a Design Object is deleted then all of its children are del eted.

Other relationships can occur between Design Object instances which are not
hierarchical in nature. For example, several Thermal Zones can “use” the same
Distribution System or each Thermal Zone can use more than one Distribution
System. The removal of a Thermal Zone has no effect on the Distribution System
that it used, nor does the removal of a Distribution System affect the existence of any
Thermal zone that was using it.

Spaces and Thermal Zones have a similar relationship where the Space is
“contained_in” aThermal Zone and yet if the Thermal Zone is deleted, the Space
isNOT deleted. Notice that the children of such auxiliary relationships are indicated
as dead ends (the Design Object Icon does not have a plus sign indicating any further
relationships) in the Building Browser hierarchy to prevent the confusion of endless

Left Pane of Building Browser showing cycles.

different types of relationshipsin the

BDA Building Model

The relationship between a Finish and the Space that is“faces” isalso adead end
and is displayed so that the user can identify which Finishes to change when
“repainting” a Space.

NOTE: at thistime, in the interest of saving memory storage space, only the interior
Finishes are explicitly created in the BDA. DElight-ECM does not model exterior
Finishes on External Boundary Segments of Spaces. For RESEGY, all external
Boundary Segments have their exterior Finishes' U-Value included in the
Construction U Value and all internal Boundary Segments are considered adiabatic
and not modeled at all.

Change the Glazing Type

Open the Building Browser and expand the Building to reveal its Stories. Expand
a Story to reveal its Spaces. Expand a Space to reveal its Boundaries. Expand a
Boundary to reveal its Boundary Segments (e.g., Wall_). Expand an external
Boundary Segment (eg.,Ext Wall_Seg) to reveal its Apertures (Windows). Expand
aWindow to reveal its related Design Object instances — Glazing, Frame, and
Ground Surface.
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=& First Floor

=11 Lobby

B wall_17

= Ext_wal_Seq_24
- @ Finish_25

Elﬂ indov_173

) Glazing
b E Ground_Surface

------ H|§|| Conztruction
- ﬂ Wiall 18

Expansion of Building Browser

Right click on the Glazing icon, select the Properties menu option and the
Object Information Dialog opens.

Object Information for Glazing_175 !
Frototypes I

Object Type Current Prototype Mame

IM IDu:uul:ule Clear

Object Description Current Prototype Descrption

Aperture element which iz ;l & glazing azzembly compozed of bwa 1./8" _m_»__l
compoged of glase, panes of clear glazz. RESEM glazs code 1,

"Windows Library code 2000,
Current Pratotype Source ¥ Change orly the curent object
spstern
™ Change all objects with the zame walue

Awalable Pratatypes:
Prototype Mame | zhading_coeffic... | vigible_transmitt. .. | inzide_vizible_re... | tt
Trple Parne Low-e  B7.00 % 7000 % 18.00 % 0
Single Green Tint 71,00 % 7R.00 % 700 % 1
Double Bronze Tink 57.00 % 47.00 % 8.00% 0
Double Tint Refle..  17.00 % .00 % 33.00 % 0
Double Clear 88.00 % a1.00 % 15.00 % I
Single Clear 100.00 % 90,00 % 8.00 % 1
a | ol

(] I Cancel Sl | Help |

Object Information Dialog

Note the information displayed about that Design Object instance -- the Object Type
and a description of the Object Type queried from the Schema Database. Also
displayed is the current Prototype name and description queried from the
Components Libraries Database. If the Default Value Selector selects the Prototype,
then the Source will show as system.

Thelist of available Glazing Prototypes can be sorted in ascending order on the
values of any single parameter by left clicking on the parameter name at the top of
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each column. Select the new Prototype by clicking on its name. If you want the new
Prototype applied to this Glazing only, then click the Change only the current
object radio button. If you want the new Prototype applied to all Glazing with the
same old Prototype value as this Glazing then click on the Change all objects
with the same value radio button. Finaly click onthe Change Prototype
button to complete the change and close the Prototypes Selection Dial og.

Examine the Geometry of an Aperture

In the left pane of the Building Browser, expand a Space with windows and expand
each Wall and External Wall Segment until you find a Window. Right click onits
icon, select the Properties menu option of theright click menu to open the
Object Information Dialog and select the Geometry tab. The Object
Geometry dialog will display.

Object Information for Aperture_173

Prototypes  Geomety ;

Azimuth

;n
Object Id Tilt
[173 190
Ihstance Mame Area
;Windowj 73 1150
Wertices: Walume
Foz. #-coord. p-coord. z-coard. !I:I

1 3200 7600 300
2 7200 7600 300
3 7200 7600 700
4 J200 7600 700

lTi Canicel Spply Help

Object Geometry Dialog

The Geometry Dialog showsthe Azimuth, Tilt, Area, Volume, and alist of
Vertices for the Aperture. Since all of these values can be edited indirectly by
drawing in the SGE, the Geometry dialog isread-only.
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Prototypes for Constructions

The Object Information for Constructions is different from all of the Information
box. Due to the numerous boundary types, the construction will only consist of the
wall components.

DObject Information for Construction_25
Fratotypes |
Object Type Current Prototype Mame
[EmmERE | fwalRa
Object Descrption © " Current Prototype Descrption
Azzembly of layers composed ﬂ & 2a8 wood frame, spacing center o center _:;
of different materialz which 24 inches, built up and inzulated exteriar wall.
define a boundary zegment. Tatal B-value iz 30.0.
[ I
Current Protatype Source " Change only the curent object.
spstem

" Change 4l objects with the same value
Luvailable F'mtut._l,lpes:

Praototype Mame | effective therma...l boundary_type | effechive therma...:l

Floor_R5 B.00 " 2%hr Bty Interior_Floor 0.20 Btu/hr it ™2 F
Wiall F30 3000 F*f"2%r/...  Exterior_Wall 0.03 Btushrft ™ 2+F
Ceiling_R2 200 F*t™2%hr Bty Interior_Ceiling 0.50 Btu/hrft™2+F
Air 1.00 FR™2*he/Btu none 1.00 Btushreft™2*F
Floor_R4 400 F"2%hr/Btu  Interior_Floar 0.25 Btu/hr it ™ 2*F
Floor_R 20 20,00 FR"2hrd...  Exterior_Floor 0.05 Btu/hrst ™ 2+F
Floor_R 30 3000 Ff"2hed..  Ewterior_Floar 0.03 Btu/hrft™2+F
Floor_R13 13.00 Ff"2#hed...  Exterior_Floor 0.08 Btu/hr it ™2 F

Wall_R20 20,00 F*f"2%r/...  Exteriar_wall 0.05 Btushrt™2+F

1] | »

0k I Cancel Spply | Help |

Change the Thermostat Settings

Expand the Building to display its Stories, expand a Story to display its Spaces. Left
click on one of the Space iconsto display its parametersin the right pane of the
Building Browser. Right click onthe heating_setpoint_temperature’s icon.
Theright click menu appears and when you select the Properties menu option, the
Parameter Information Dialog opens.
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Parameter Information for Lobby HE3 I

M ame

iheating_setpu:uint_temperature

D ezcription
Heating thermoztat zetting during occupied _:j
penods.

=
" alue Irit
|?n ideg[F]

YWalue Source
IﬁSHHf-‘-.E Appl

Cancel |

Parameter Information Dialog

Note that the name and description of the parameter is displayed as well asits value,
value source, and unit. Y ou can enter the desired new value in the appropriate edit
field. Clicking on the OK will complete the change and c lose the Change Parameter
Real Value Dialog.

Select Parameters to Display “ On the Desktop”

To calculate the value for a given Performance Parameter, you must place the
parameter “on the Desktop”. Thisisdone by clicking in the checkbox found at
the extreme left of all parametersin theright pane of the Building Browser.
When you have selected all the parameters that you want displayed in the Desktop,
then click the Update Desktop button and each parameter will now occupy arow
in the Desktop.

Note: When the user selects a parameter that exists in more than one solution, by
selecting the parameter in one solution automatically selects the parameter in other
solutions.
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- Build Bmwser

Salutions: | sojution 1 ] Views: fwnole Building Model =] Update Deskiop |

E& SAN_FRANCIZCO Pararmeter Mame | Walue | Unit | Type | Source+]
EE Fuby's [ & equipment_power_.. 3.80 Wit Descriptive CECT
B Dist_Sys_3 [ & ventilation_rate_per... 15.00 cfm Descriptive ICBO L
- @ Heating_Plant_5 | |[7] B area_per_person 200.00 "2 Descriptive  ICBOL

[]...El Cooling_Plant_? | E cooling_setpaint_te.. 80.00 deg.. Descriptive CECT
- [l Default Zone [ & miscellaneous_paow... 0.00 Wit Descriptive BDA
=& Ground Floor [ & cooling_setback_te... 85.00 deg.. Descriptive CECT
: M & occupant_orientation  0.00 deg.. Descriptive BDA
[ & hot_water_use_per.. B0.00 gall.. Descriptive BDA
[ % gross_area 560.00 t"2 Geometry hannat
O] % grid_step 2.00 ft Geometry hannak
[ % wvolume 5040.00 t"3 Geometry hannak
[ % floor_to_ceiling_hei.. 9.00 ft Geometry hannat
B temporal_glare_ind... Ferarmance
B spatial_warkplane_i... Ferarmance
M & spatial_glare_index Ferarmance
- [l Public Zone O] & monthly_electric_lig... Perfarmance
""" €2 Hourly_Schedule [ & tempaoral_warkplan... Ferarmance
H annual_electric_ligh... Ferarmance =
< | HiE | oY
Notice three Performance Parameters are checked.
E If the Desktop is not open, you can open it by clicking the Desktop tool in the
..... BDA main tool bar or by selecting the DD menu option of the BDA Windows

To open the Desktop, click on the menl.

Desktop tool.

22 Decision Desktop

Solution 1 |=

spatial workplane illuminance
Tar Kitchen

temporal glare index for Kitchen

annhual electric lighting savings
Tar Kitchen

i of]

Desktop with uncalculated Performance Parameters

The first column of the Desktop displays the names of the Parameters that you
selected earlier. The second column represents the first Solution and contains an
empty cell for each Performance Parameter selected.
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Calculate Values of Selected Parameters

To calculate the values of Performance Parameters that you have placed on the
Desktop select the Calculate Results menu option of the BDA SimTools menu

To calculate values click the Calculate Or click the Calculate tool on the BDA tool bar.

tool.

Users can also right-click on the desktop column that corresponds to a certain
solution to calculate the result files of that solution.

The appropriate Simulation Tools are invoked transparently by BDA to calculate
values for the Performance Parameters currently on the Desktop and the results are
displayed in the corresponding cells of the matrix.

i# Decision Desktop =01

Solution 1 =

spatial workplane illuminance | %
far Kitchen (fc)

termparal glare index for Kitchen
0

annual electric lighting savings &0
far Kitchen (%)

4] r

Desktop with calculated results.

Double clicking in any result cell of the Desktop that contains a graph, will open a
large window in which you can change the settings and orientation of the result
graph as well as print the contents of the window.

Edit the Graphical Display of Results

Once the Graphical Display window is opened, notice the file and edit menus at
the left of the window bar, the two buttons at the bottom left and the two check
boxes at the bottom right. The file menu can be used to save the contents of the
Graphical Display window to afile or to send it to aprinter. The edit menu can be
used to copy the contents of the Graphical Display window to the clipboard in three
different formats, bitmap, metafile, or enhanced metafile.

The Graphic Display window can display 3D or 2D graphs with the axes
appropriately labeled and a legend that guides you in interpreting the information

displayed.
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3D Graphical Display Dialog

3D Graphs plot atable of values against two separate axes. To manipulate the
Graph, click both mouse buttons over the image and, while holding both buttons
down, use the mouse to rotate the Graph into the desired position. To change the
settings of the Graphical Display window, click onthe Settings... button. The
Settings Dialog will open and you may customize the title, header, legend and

graph type.
: Spatial llluminance for Kitchen (Solution 1)
File Edit
Seftings. | ™ Apphy Changes to Cell
™ Apply Change to entire row

3D Graphical Display Dialog

The 3D Graphic Settings Dialog

In the 3D Graph Settings Dialog, you can select the type of graph (Surface Mesh or
3D Bar), whether or not to display the Title and/or Legend, and whether or not to
project the contours above the graph. Y ou can also choose the maximum cutoff or
Z-Vaue.

3D Graph Settings

—Graph Type: ————

| ¥ Show Title
| & Surface hMesh

| ¥ Show Legend
| ¥ Froject contours abowve graph

ke £ walue: |350|

Chart Title: ISpatialIIIuminancefDrKitchen

(0] I Cancel

‘ ¢ 30 Bar
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3D Graph Settings Dialog

Once you are satisfied with the changes, click OK to close the 3D Graph Settings
Dialog. To apply changesto that cell or to the entire row of cellsin the Design
Desktop select the appropriate check box at the right and click Apply.

: Spatial llluminance for Kitchen (Solution 1)
File Edit

Spatial llluminance for Kitchen

™ Apply Changes to Cell

Apply |

I~ Apply Change to entire row

3D Graphics Display Dialog after settings have been changed and applied

2D Graphical Display Dialog
: Monthly Energy By End Use for Ruby's {Solution 1) =] B3
File Edit

Energy Use (KBtu)
250000

200000
150000
100000

50000

1]
Jan Feb Mar Apr May Jun  Jul Aug Sep Oct MNow Dec

Manths

™ Apply Changes to Cell
Aooty_| Pl Chang

™ Apply Change to entire row
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2D Graphical Display Dialog

The 2D Graphic Settings Dialog

2D Graph Settings

—Graph Type————

 Bar Chart ¥ Show Title

& Stacked Bar
| € Pie Chart

Chart Title: IMDntth Energy By End Use for Rubn's

(0]:8 ; Cancel

HE

2D Graphics Settings Dialog

In the 2D Graphic Settings Dialog, you can select the graph type and whether to
show thetitle and the legend or not. Y ou can also change the chart title to whatever

you want.
When you are satisfied with the changes, click OK and return to the 2D Graphical
Display window.
: Monthly Energy By End Use for Ruby's (Solution 1) =] E3
File  Edit
Monthly Energy By End Use for Ruby's
W Cool Energy Use (KBtu)
I:l Heat 250000
B Fan 200000
g Ec?gits 150000
I Hotwir 100000
L] Misc
50000
B Standby
JanFebMarApridaywun Jul AugSepOctNovDec
Months
Seftings ™ Apply Changes to Cell
™ Apply Change to entire row

2D Graphics Display Dialog after settings have been changed and applied

The Desktop displays graphs for schedules as well as other selected for parameters.

For schedules only, the Desktop allows the user to modify the data graphed.
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Graphical Display for Schedules

The Graphic Display Dialog for Schedules shows similar data as the 2D
Graphical Display. But since it represents the schedule of a specific parameter,
the values in the graphs can be modified. When modifying, click on the bars with
the left click. Hold the mouse and change the height of the graph to the represent the
appropriate value. When the graphs are changed, the default values used in schedule
are automatically modified.

: Monthly Energy By End Use for Hourly_5chedu.__ [li[=] E3

File Edit

Percentage (3]

100 1 Innl RN ni
E“:l [ W 100 [} i1
I 1NNl BERRI il
EEI [ W] [ W ] [] [ |
I 1NNl EERNRI il
40 [ 100 1 i1
i i INNg RN il
2|:| [ W [ W ] 1 [ W |
i i INNg NN il
II [ W [ W | [ [ |
1234567 89100112130 415161 7181 92021 222324

Time

Fercentage= %

[ Apply Changes ta Cel
[ Apply Change ta entire row

Settings... |

Graphic Display Dialog for Schedules

Create a New Solution

Whenever you are satisfied with the current state of your design and wish to save it
for further work or to compare it with other alternatives, you should create a new
design Solution. This saves a snapshot of your design and lets you discard changes
that you make in the new Solution by simply deleting it rather than having to
backtrack and recreate your original design.

NOTE: if you wish to save calculated results obtained for a particular design
alternative, you should definitely save that Solution and create a new Solution for
any further changes or recalculations.

To create a new solution, select the Solution window that you wish as the source for
the copy. Then select the New Solution menu option of the SGE File menu, either
accept the default name of the new solution or give it a name of your choice and fill
in an optional description. Clicking OK will create a new Solution child window in
the main SGE window. The new Solution will be an exact copy of the Solution that
was the current Solution at the time of the copy. Y ou can spawn anew Solution
from any previously created Solution.

NOTE: At thistime, thereisno UNDO in BDA. All changes arefinal for the
current Solution.
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Modify the Current Solution

One you have created a new Solution, it automatically becomes the current Solution
and you can make some modification such as adding or deleting Design Objects or
changing Prototypes or parameter values.

Recalculate Values of Selected Parameters

When you create a new Solution in SGE, an equivalent copy is donein BDA and
another column is created in the Desktop. Whatever parameters were on the Desktop
in the source solution, their exact copy will also be on the Desktop in the new
Solution.

Recal culating values for the selected Performance Parametersin the new Solution is
as easy as clicking the Calculate button of the BDA tool bar. The new calcul ated
values will appear in the empty cells of the new Solution column.

Save the Solution

Y ou can choose to save any individual Solution during the design session by
selecting the Save Solution menu option of the SGE File menu. When you are
ready to close the Project, delete any Solutions whose contents you do not want to
save. Thiswill aso remove all the result files generated by cal culations done on
those Solutions.

Save the Project

When you close aproject or exit BDA, you will be asked whether you wish to save
this project or not. If you answer yes, then any changes made since your last Save
will be saved to the Projects Database.

If you answer no, then the state of the Project Database will remain the same as it
was after your last Save. If you experimented with a Solution and made some
calculations based on those changes, do not abandon the changes by not saving
them to the database at this point, since the result files have already been
overwritten and thereisno undo to go back to the previous state. The best thing to
do isto save the Solution and delete it later or cancel the close or exit and delete the
Solution now and then save or close the Project. Thisiswhy any experimentation
should be done on a New Solution that can be discarded if it provesto be
unsatisfactory.

Open an Existing Project

Select the Open menu option of the BDA Project menu. When the Open a
Project Dialog opens, click on the name of the Project that you wish to open in the
existing Projects list in the upper left-hand corner of the Dialog. The selected
Project’s information will be loaded in the Dialog and if you click OK that Project
will be opened, loaded into BDA and SGE will be launched.

If you open another project while currently in one, BDA will return close the existing
project and return to the Open Project Dialog
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To Rename a Project

To rename a project, make sure you have closed the project for which you want to
rename. Next select the Rename option of the Project menu. A Rename Project
Dialog will appear. First highlight the project that should be renamed. Then typein
the new name of the project.

When importing a project whose name is already in use, rename the project.

To Export a Project

To Export a Project, select the export option of the BDA Project menu. An Export
Dialog will appear. Select the project to be exported and type in the location of the
export destination. 1f the export destination is unknown, click on the browse button
in the dialog and select adirectory.

E xport Project

Select a Project to Export:

Schedules
test

Select a directary to export the praject ta.
B D, will create a project folder in that directory and
all correszponding files will be copied there.

d:\suzanibdadh, Browse. . |
Cancel |

Export Project Dialog

Note: When exporting a project, afolder under the name of the project is actually
being transferred. Under that folder a.bd file with the name is the actual project.
All the other material isthe data. Therefore you can not change the name of the .bd
file but you can change the name of the folder.

To Zip up aproject prior to Export, use the WinZip program. WinZip can be
downloaded from the web site : http://www.winzip.com. To compress a project
folder, create anew archive. The archive’'s name does not have to be identical to the
project name. Now at the top of the WinZip program, you should see the name of
the new archive you just created. Now select the Add option and select the folder of
your project. WinZip will now display all folders and drives. When selecting a
folder to add, WinZip opens the folder and displays all the files. By selecting add,
all fileswill be added to the archive.
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WinZip - MEWTEST zip
File Actionz Options Help

e

Do | @ |~ -2\l K
Mew Open | Favantes Add E stract Wiew | CheckOut] *#izard
Mame Date  Time Size Ratio Packed Path

SGEProl_2.sge 08/21/98 10:49 23 0% 23 bdad'Mew Falderstest 2\sgeproj2h
3,438 bdad\Mew Folderstest 2hzgeproj2s
996 bdad'Mew Folder! 2 2

| Selected 1 file, SRE Total 3 files, GSKE

WinZip dialog box

To Import a Project

To Import aProject, select the import option of hte BDA Project menu. An Import
Diaog will appear. Click on Browse and select the .bd file from a project folder.

Import Project 1

Locate the database [*.db] file in the directory of the
project ba impart;

id:\susan\hdaﬂi’\ Browse... ;
Cancel 1

Import Project Dialog

To Extract aproject from a zipped file, first open the zipped file with WinZip.
Then select the .db file and then select the Extract option. Then the computer will
prompt you with a Extract dialog box. Select the folder or drive where you want to
place thefile. Finally click Extract to finish.
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Extract

Extract To:

bdadMew Folde

Files
* Selected Files
' All Files

€ Files: I

[ Dvenwrite Existing Files
™ Skip Older Files
¥ Use Folder Mames

Folders/Drives:

Extract

E--@ Desktop

=2}ty Computer
B2 3 Flappy (&)
t-i==) Micron [C:]
t-i= Micron [D:]
t-{==J) Removable Dizk [E:)
t-{==)) Removable Dizk [F:]
o (G
Hods (H:)

&

-4E2 Internet Explarer

5

-85 Metwork Neighborhood

£
£
£
£
£
E

Cancel

Help

:I Mew Folder... |

b

Extract dialog box
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Glossary of Terms

Air_volume_ratio

Theratio of space air volume to space geometric volume. Dimension: percentage.

Altitude

Height above mean sealevel. Dimension: length.

Angular_dependence_coeff_of_transl

First coefficient in the angular dependence equation for solar transmittance in
glazings. Dimension: none.

Angular_dependence_coeff_of trans2

Second coefficient in the angular dependence equation for solar transmittancein
glazings. Dimension: none.

Angular_dependence_coeff_of trans3

T coefficient in the angular dependence equation for solar transmittance in glazings.
Dimension: none.

Angular_dependence_coeff_of trans4

Fourth coefficient in the angular dependence equation for solar transmittance in
glazings. Dimension: none.

Annual_electric_lighting_savings

Percentage of electric lighting savings that daylighting contributes for each month of
ayear. Dimension: percentage

Area_per_person

Average floor area per person in a space at maximum (100%) occupancy.
Dimension: area

User's Guide to the Building Design Advisor Glossary of Terms - 49



Atmospheric_moisture

Amount of precipitable moisture in the atmosphere at a particular site at a particular
time. Dimension: moisture

Atmospheric_turbidity

Amount of aerosols (i.e. particulate pollutants) in the atmosphere. Dimension: none.

Azimuth

Angular distance from a reference location (usually 0 degrees). Dimension:
plane_angle.

BDA
Building Design Advisor

BDA Building Model

The BDA Building Model represents the semantic network of the Design Object
Types and all the possible Relationships between them.

BDA Schema

All the Object Types, Parameters, Relationships, Simulation Tools and Units that
BDA knows about.

Boundary_type

Type of boundary (exterior wall, interior wall, ceiling, floor, and roof). Dimension:
none.

Building Design Advisor

Software environment for evaluating energy efficiency of building designs.

Building_type

Whether abuilding is Residential or Non-residential in its primary use. Dimension:
none.

Cec_climatic_zone

One of 16 geographic areas in Californiafor which the state Energy Commission has
established prescriptive energy efficiency requirements. Dimension: none.

CLD

Component Libraries Database
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Coefficient_of_performance

Ratio of the rate of heat removed or delivered to the rate of energy input for a
complete plant unit or system. Represents efficiency of the plant or system.
Dimension: none.

Component Libraries Database

This database contains prototypical instances or prototypes of some of the Design
Object Typesin the BDA Building Model.

Cool_coil_discharge_temperature

Designed exit air temperature of the system cooling coil. Dimension: temperature.

Cool_coil_max_discharge temperature

Maximum coil exit air temperature achievable by reset or discriminator. Dimension:
temperature.

Cooling_degree _days(50)

Annual cumulative difference between a site's mean daily temperature and 50 F.
The differenceis counted only if the mean daily temperature is above 50F.
Dimension: degree day.

Cooling_degree_days(65)

Annual cumulative difference between a site's mean daily temperature and 65 F.
The differenceis counted only if the mean daily temperature is above 65 F.
Dimension: degree_day

Cooling_degree _hours(80)

Annual cumulative difference between a site’s mean hourly temperature and 80 F.
The differenceis counted only if the mean hourly temperature is above 80 F.
Dimension: degree_hour.

Cooling_setback_temperature

Cooling thermostat setting during unoccupied periods. Dimension: temperature

Cooling_setpoint_temperature

Cooling thermostat setting during occupied periods. Dimension: temperature

Cooling_tower_electricity_consumption

Total electricity consumption of the cooling tower during normal operation.
Dimension: power
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Daylight_run_hour

Hour of the day for which the DCM-ECM (Daylight) simulation runs the spatial
calculation (acceptable values are 0-23). The day is assumed to be the 21% of the
month. Dimension: none.

Daylight_run_month

Month of the year for which the DCM-ECM (Daylight) simulation runs the spatial
calculation (acceptable values are 1-12). The day is assumed to be the 21% of the
month. Dimension: none.

Daylighting Computation Module

Simulation Tool invoked by the BDA core program to cal culate daylighting
performance parameters at the individual space level for all selected spacesin a
particular Design Solution.

Default_floor_to_floor_height

Default vertical distance between the floor of one storey and the floor of the storey
aboveit. Dimension: length.

DElight

Daylight analysis module that computes daylight illuminance, glare values as new
savings due to daylighting at the individual space level.

Depth

Distance that an aperture’ s fin or overhang projects from the building surface.
Dimension: length

Design Objects

Real world physical objects or concepts that are part of a building design. Examples
of physical objects are Glazing, Constructions, Heating Plants, etc. Examples of
conceptual objects are Sites, Stories, Thermal Zones, Visua or Thermal Activities,
etc.

Economizer_enthalpy_control

V alue denotes whether or not the economizer enthalpy control isin effect
(acceptable values are “yes’ or “no”). Dimension: none.

Economizer_limit_temperature

Outside air temperature above which the economizer returns to minimum outside air
operation. Dimension: temperature.
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Effective_thermal_conductance

Thermal conductance of a construction assembly including all framing, edge and
interstitial effects but excluding air film on both sides. Dimension:
thermal _conductance.

Effective_thermal resistance

Net thermal resistance of a construction assembly including all framing, edge and
interstitial effects but excluding air film on both sides. Dimension:;
thermal_resistance.

Energy Computation Module

Simulation Tool invoked by the BDA core program to calculate energy use
performance parameters at the building level.

Equipment_heat_to_hood_ratio
Fraction of heat from electrical equipment that is exhausted through a hood.

Dimension: percentage

Equipment_power_density

Maximum installed equipment plug load power density in a space. Dimension:;
power_density.

Fan_control_type

Refers to the method by which the HV AC distribution system fans are controlled.
Dimension: none.

Floor_to_ceiling_height

Vertical distance between a floor boundary and a ceiling boundary. Dimension:
length.

Floor_to_floor_height

Vertical distance between two floor boundaries(includes the plenum if one exists).
Dimension: length.

Fuel type

Primary type of fuel used by plant equipment. Dimension: none.

Generation_capacity

Maximum equipment sustained power output. Dimension: power
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Grid_step

Distance between the calculated reference points. X and Y valuesin alighting grid
are assumed to be equal. Dimension: length.

Gross_step

Areaincluded within surrounding exterior walls exclusive of interior courtyard.
Dimension: area

Hear_coil_discharge temperature

Designed exit temperature of the system heating coil. Dimension: temperature

Heating_degree days(65)

Annual cumulative difference between a site’ s mean daily temperature and 65
degrees Fahrenheit. The difference is counted only if the mean daily temperature is
below 65F. Dimension: degree_day.

Heating_setback temperature

Heating thermostat setting during unoccupied periods. Dimension: temperature.

Heating_setpoint_temperature

Heating thermostat settings during occupied periods. Dimension: temperature.

Hot_water_use_per_person

Maximum total domestic hot water usage per person exclusive of space heating or
equipment process usage. Dimension: volumetric_flow.

Inside_visible_reflectance

Total inside (i.e. within a space) visible reflectance of a glazing assembly.
Dimension: percentage.

Latitude

Angular distance from the plane of the equator to the site. Dimension: plane_angle

Layer_1

First layer in a Construction Material Sandwich. Dimension: none.

Layer_2

Second layer in a Construction Material Sandwich. Dimension: none
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Layer 3

Third layer in a Construction Material Sandwich. Dimension: none

Layer_4

Forth layer in a Construction Material Sandwich. Dimension: none

Layer_5

Fifth layer in a Construction Material Sandwich. Dimension: none

Layer_6

Sixth layer in a Construction Material Sandwich. Dimension: none

Layer_7
Seventh layer in a Construction Material Sandwich. Dimension: none

Layer 8
Eighth layer in a Construction Material Sandwich. Dimension: none

Layer 9

Ninth layer in a Construction Material Sandwich. Dimension; none

Level

The actual position of a storey within the building, starting with 1 for the ground
floor. Dimension: none.

Light_heat_to_space_ratio

Fraction of lighting energy added to the space energy balance as a sensible heat gain.
Dimension: percentage.

Light_output_fraction_at_min_power

Fraction of light produced by an electric lighting system when the lighting control is
aset at minimum power. Dimension: percentage.

Lighting_control_probability

Probability that the lighting control will dynamically respond in meeting lighting set
point conditions. Dimension: percentage.

Lighting_control_type

Type of lighting control device used. Dimension: none.
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Lighting_power_density

Installed lighting power density within a space. Dimension: power_density.

Lighting_setpoint

Desired lighting level for the type of visual activity occurring in a space or zone.
Dimension: illuminance.

Longitude

Angular distance from the plane of the prime (Greenwich) meridian to the site.
Dimension: plane_angle.

Mean_coinc_summer_wetbulb_temp

Mean wetbulb temperature coincident with the summer design day maximum
drybulb temperature. Dimension: temperature.

Mean_daily_temperature_range

Mean daily temperature range during design day conditions.
Dimension; temperature.

Mean_summer_coincident_humidity

Mean humidity ration coincident with the summer design day maximum drybulb
temperature. Dimension: percentage.

Min_outside_air_per_person

Minimum outside air volumetric flow per person required in a space.
Dimension: volumetric_flow.

Minimum_design_ventilation

Minimum design ventilation provided to an HVAC zone by a distribution system
during occupied conditions. Dimension: percentage.

Minimum_drybulb_temperature

Minimum drybulb temperature experience by a site under design day conditions.
Dimension; temperature.

Minimum_input_power_fraction

Minimum power fraction when the lighting system is operating at a minimum power.
Dimension: percentage.
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Minimum_outside_air_fraction

Minimum acceptable constant flow rate of fresh air expressed as a fraction of the
total air supply. Dimension: percentage

Minimum_relative_humidity

Minimum allowable relative humidity in HVAC zones. Dimension: percentage

Miscellaneous_heat_to _hood_ratio

Fraction of heat from space miscellaneous equipment (e.g. a steam table), that is
exhausted through a hood. Dimension: percentage.

Miscellaneous_power_density

M aximum miscellaneous equipment (e.g., steam table) power density installed
within a space. Dimension:power_density.

Monthly_electric_lighting_savings

Percentage of electric lighting savings that daylighting contributes for each hour of
an average day in each month of ayear. Dimension: percentage.

Monthly _energy by end _use

Energy use of the building for each month broken down by end use such as space
heating and cooling, fans, lighting, equipment, hot water, miscellaneous and plant.
Standby. Dimension: energy.

Monthly_energy_by fuel _type

Energy use of the building for each month broken down by fuel type such as
electricity, gas, coal, #2 oil, #6 oil, district heating, district cooling, other and heating
plant. Dimension: energy.

Monthly_values

Twelve values, one for each month of the year. Dimension: percentage.

Number_of fins

Number of fins (i.e. vertical exterior shading projections) associated with the
aperture. Dimension; none.

Number_of overhangs

Number of overhangs (i.e. horizontal exterior shading projections) associated with
the aperture. Dimension: none.
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Number_of steps_in_stepped_system

Number of steps (i.e. lighting level settings) in a stepped lighting system.
Dimension: none.

Number_of_units

Total number of heating or cooling generation unitsin aplant. Dimension: none.

Occupant_orientation

Direction toward which the occupant of a spaceisfacing. Dimension: plane_angle.

Occupied_infiltration_rate

Infiltration rate during “occupied conditions.” This infiltration rate generally refers
to the rate when the HVAC systemis“on.” Dimension: volumetric_flow.

Operation_type

V alue denotes how the plant operates (acceptable values are “continuous’ or “as
needed”’). Dimension: none.

Outside_high_limit_temperature

High limit outside temperature at which coil reset begins. Dimension: temperature.

Outside_low_limit_temperature

Low limit outside temperature at which coil reset stops. Dimension: temperature.

Parameter

Attribute whose value describes the state of a given Design Object instance. In
BDA, all instances of a given Object Type have the same parameter list. But the
values of those parameters can change depending on the Prototype that was selected
or the geometry defined by SGE for the Design Object instance.

People_latent_heat_gain
Total people latent heat gain given off to aspace. Dimension: people_heat_gain.

People_sensible_heat_gain

Total people sensible heat gain given off to a space. Dimension: people heat_gain.

Percentage glazing_area

Percentage of the aperture surface area which is composed of glazing. The
remaining percentage is assumed to be composed of the framing. Dimension:
percentage.
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Pilot_energy_consumption

Total energy consumption of the plant gas pilots (if any). Dimension: power.

Rated fan_capacity

Total rated fan capacity, measured in terms of volumetric flow, produced by a
HVAC distribution system’ sfans. Dimension: volumetric_flow.

Rated fan_power

Total fan power necessary to operate the HVAC distribution system fans at full
capacity. Dimension: power_efficiency.

Rated pump_power

Total maximum pump power available from the plant. Dimension: power.

Rectangular

Whether a space is rectangular in shape or not; valid values are “yes’ or “no.”
Dimension: none.

Relationship

A description of asingle topological or functional connection between two Design
Object Types, including the cardinality constraints and semantic behaviorsimplied.

RESEGY

energy use computational module that calculates monthly energy rrequirements by
end use and energy source

Saturday_values
Hourly values for atypical Saturday. Dimension: percentage.

Schedule type

Type of schedule (e.g., occupancy, lighting, availability, etc.). Dimension: none.

Schematic Graphic Editor
Mini-CAD application used to create and edit the geometry of your designin BDA.

SDB
Schema Database

SGE
Schematic Graphic Editor

User's Guide to the Building Design Advisor Glossary of Terms - 59



Shading_coefficient

Ratio of solar heat gain through a fenestration product to solar gain through an
unshaded 1/8” thick clear double strength glass under the same set of conditions
without the effect of frames, mullions or sashes etc. Dimension: percentage.

Simulation Tool

A stand-alone application program used to calculate a subset of BDA performance
parameters.

Solar_absorptance

Portion of the radiant solar energy striking the surface that is absorbed by the
substance. Dimension: percentage.

Space Type

The functional use to which an areawill be put -- examples of space types are
bedroom, bathroom, kitchen, corridor, elevator, office, lobby, etc.

Spatial_glare_index

Glare index measured at a single time over agrid of reference points. Dimension:
none.

Spatial_workplane_illuminance

Workplane illuminance measured at a single time over agrid of reference points.
Dimension: illuminance.

Summer_maximum_drybulb_temp

Maximum drybulb temperature experienced by a site under summer design day
conditions. Dimension: temperature.

Summer_maximum_wetbulb_temp

Maximum wetbulb temperature experienced by a site under summer design day
conditions. Dimension: temperature.

Sunday_values

Hourly values for atypical Sunday. Dimension: percentage.

Surface area

Area of a surface plane.

Temporal _glare _index

Glare index measured over time at a single reference point. Dimension: none.
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Temporal_workplane_illuminance

Workplane illuminance measured over time at a single reference point. Dimension:
illuminance.

Thermal_activity type

Thermal _Activity prototype most likely for a given Space prototype. Dimension:
none.

Thermal _conductance

Rate of heat flow through a unit area of a body induced by a unit temperature
difference between the surfaces. Dimension: thermal _conductance.

Thermal_resistance

Mean temperature difference between two defined surfaces of a material or
construction that induced unit heat flow through a unit area under steady conditions.
Dimension: thermal _resistance.

Thickness

Smallest of the three linear measurements. Dimension: length.

Tilt

Angular distance from a vertical plane perpendicular to the window for fins and from
a horizontal plane perpendicular to the window for overhangs. Dimension:
plane_angle.

Time_zone

Time zone of the project site location. Dimension: none.

Total _energy by end use

Total energy use of the building broken down by the end uses such as space cooling
and heating, fans, lighting, equipment, hot water, miscellaneous and plant. Standby.
Dimension: energy.

Total _energy by fuel type

Total energy use of the building broken down by fuel type such as electricity, gas,
cod, #2 oil, #6 oil, district heating, district cooling, other, and heating plant.
Dimension: energy.

Total _energy use

All the energy used by a building during the year including a fuel types and all end
uses. Dimension: energy.
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Type_of glass

Type of glass used in a glazing assembly (i.e. transparent or translucent).
Dimension: none.

Unit

Part of avalue that describes its quantity (e.g. feet, miles, foot-candles, lux, BTUs,
etc.).

Unit_configuration

Configuration of plant unit operation (acceptable values are “parallel” or “staged”).
Dimension: none.

Unoccupied_infiltration_rate

Infiltration rate during “occupied” conditions. Thisinfiltration rate generally refers
to the rate when the HVAC system is“off.” Dimension: volumetric_flow.

Ventilation_rate_per_person

Average ventilation volumetric flow per occupant. Dimension: volumetric_flow.

Visible_reflectance

Ratio of visible light reflected by a surface to the light incident upon it. Dimension:
percentage.

Visible_transmittance

Visual property which rates amaterials' relative translucence. Dimension:
percentage.

Visual _activity_type

Visual_Activity prototype most likely for a given Space prototype. Dimension:
none.

Volume

Length multiplied by width multiplied by height of a space expressed as cubic units.
Dimension: volume.

Weekday values
Hourly values for atypical weekday. Dimension: percentage.

Winter_minimum_drybulb_temp

Minimum drybulb temperature experienced by a site under winter design day
conditions. Dimension: temperature.
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Workplane_height

Height from the floor at which the DCM-ECM (Daylight) simulation cal culates the
gpatial illuminance. Dimension: length.
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